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INTRODUCTION 

Particulate emission t e s t s  were performed on three separate 

sources located a t  the Cargill,  Inc. Feed and Grain Mill i n  S ioux  City, 

Iowa. The testing was performed d u r i n g  the week of June 19 ,  1972. 

The sources tested were the Hammer Mill, the Column Cooler 

i n l e t  and out le t ,  and the Pan Cooler i n l e t  and outlet. 

All three sources were controlled by cyclonic dry d u s t  col- 

lectors. Three, two-hour t es t s  were performed on each of the five points. 
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SUMMARY O F  RESULTS 

Summarized r e s u l t s  of  the p a r t i c u l a t e  emission s tack tests 

performed a t  Ca rg i l l ,  Inc. a r e  included i n  Tables 1-5. 

T h e  Environmental Protection Agency ( E P A )  performed the 

analyses. 

Complete p a r t i c u l a t e  emission ca lcu la t ion  data a r e  included 

i n  Appendix A. 

Complete p lan t  operating data co l lec ted  by the EPA are i n -  

cluded i n  Appendix B. 
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LOCATION OF SAMPLING POINTS 

Sampling ports and points were selected by using the guide- 

lines stated in Method 1 o f  the Federal Register (36. F. R .  24882, 

24883, December 23, 1971 ) . 
Figures 1-8 are diagrams o f  the sources sampled, 

Table 6 i s  the location o f  sampling points for each source. 
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INTRODUCTION 

Pa r t i cu la t e  emission tests were performed on three  separa te  

sources located a t  the Carg i l l ,  Inc. Feed and Grain Mill i n  Sioux Ci ty ,  

Iowa. ' T h e  t e s t i n g  was performed during the  week of June 19, 1972. 

The sources t e s t ed  were the Hammer Mill, the Column Cooler 

i n l e t  and o u t l e t ,  and the Pan Cooler inlet and o u t l e t .  

A l l  three sources were control led by cyclonic dry d u s t  col- 

Three, two-hour tests were performed on each of the f i v e  points .  lectors. 
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E. I:. I. SOURCE S!J!PLING ROi.ENCLATURE SHEET 

PB - Barometric pressure, inches Hg 
PS - Stack pressure, inches Hg 
As - Stack arcs, sq. ft. 
AS'- Effective area of positive stack gas flow, sq. ft. 

TS - Stack temperature, "R 
Ti.1 - Pfeter teoperature, O R  

- H 
AH - Average meter orifice pressure differential, inches H20 
AN - Sampling nozzle area, square feet 
CP - S-type picot tube correction factor 
VI1 - Recorded meter volume sample, cubic feet (meter conditions) 
VC - Condensate and silica gel increase in impringers, milliliters 
Po - Pressure at the dry test meter orifice, PB +& inches Hg 

:JPTS - Number of traverse points where the pitot velocity head was greater than zer: 

- Average square root of velocity head, 

c 13.d 
STP - Standard conditions, dry, 70°F, 29.92 inches Hg 

_ _ - _ - - - -  - 
, . .  ........ 

VWv - Conversion of condensate in milliliters to water vapor in cubic .... feet (STP) 
.... i . VSTPD - Volume sampled, cubic feet (STP) 

VT - Total water vapor volume and dry gas volume sampled, cubic feet (STP) 
W - Noisture fraction of stack gas 

FDA - Dry gas fraction ;r'. 
MD - Molecular weight of stack gas, lbs/lb-mole (dry conditions)@- 
MS - ?folecular weight of stack gas, lbs/lb-mole (stack conditions) 
GS - Specific gravity of stack gas, referred to air 
EA - Excess air, % 

-2 - Average square root of velocity head times stack temperature 
U - Stack gas velocity, feet per minute 
QS - Stack gas flow rate, cubic feet per minute (stack conditions) 
QD - Stack gas flow rate, cubic feet per minute (dry conditions) 

QSTPD - Stack gas flow rate, cubic feet per minute (STP) 
PIS0 - Percent isokinetic volume sampled (method described in Federal Register) 

Y - Particulate Lab Analysis, grams 
ESTP - Particulate Concentration, grains per standard cubic feet 
EM - Particulate Emission Rate, pounds per hour 
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A. Process Description: 

The following mater ia ls  are  blended i n  s p e c i f i c  formulas t o  produce 
a var ie ty  of animal and poultry feeds:  

pulverized corn and milo 
wheat middlings 
soybean meal 
cotton seed meal 
fish meal 
fea ther  meal 
meat scraps 
molasses 
premixes, minerals and drugs 

Corn o r  milo i s  fed by gravi ty  t o  a Prator  hammermill. 
6 t o n s  of corn per hour through 7/64" diameter per fora t ions .  
verized corn i s  boosted t o  the t h i r d  f l o o r  by a 50 I-IP f a r .  
separates the corn from the a i r  stream and drops i t  i n t o  one of two 
'2,000 cu. f t .  s torage  bins (#5 and #6). 
exhaust a i r  i s  returned t o  the th roa t  of the hammermill, (see F i g .  1). 

The mixed feed formula i s  placed i n  holding bins which  feed i t  i n t o  the 
California P e l l e t  Mil ls .  
the  p e l l e t  mill  and the material i s  extruded through a d i e  t o  focm+peTlets 
approximately 3/16" diameter and q' long. Each p e l l e t  mill  produces 6.. ' 
t o  10 tons of feed per hour .  The r a t e  of production depends upon t h e  <-'' 
formula of the  feed b e i n g  processed. 
be applied t o  the p e l l e t s  as they drop from the  pellet  m i l l s  i n t o  the 
p e l l e t  coolers .  Dust i s . app l i ed  t o  feeds which cause problems by clog-.. 
g i n g  equipment o r  bridging i n  s torage  bins. '  These problems a re  r e t e a '  
t o  the ingredients  i n  the  feed. 
mesh s ieve and has been died yellow. 
per ton of feed. 

The'mill forces 
The pul- 

A cyclone 

A t  l e a s t  50% of the cyclone 

Steam i s  introduced t o  the feed material a t  

Fine, calcium carbonate dust may 

' .  

The calcium carbonate will pass a .ZOO 
I t  i s  applied a t  the r a t e  of 30# 

The pellets are cooled in  e i t h e r  a column o r  moving pan type p e l l e t  
cooler .  
the product ion rate a t  the p e l l e t  mills. 
i n  the  basement area.  
Dust picked up from the p e l l e t  stream is co l lec ted  i n  l a rge  diameter 
cyclones located on the t h i r d  and four th  f loo r s .  

The r a t e  of pellet flow through the  coolers  i s  dependent upon 
The p e l l e t  coolers  a re  located 

Air is pulled i n t o  the  coolers  from the basement. 

The dus t  col lected i n  ..... . . .  
. . . . .  .. ' ' t h e ' c y c l o n e s  i s  returned t o  the pel le t  mills f o r  reforming. . . . . . . . . . . . . . . . . . . .  . . . .  

- .  . . . .  i . .  . .  . .  
. .  

.... . . . . . . . .  . . . .  . . . .  .. . . . .  . .  
~ . . .  

. . . . . . . .  
-. :.<. . .  .. 

.. . .  : B; Discussion .of Test: .. . 
. - .  . . . - -  
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Hammermi 11 

The hammermill was grinding #2 yellow corn which by National Grain 
'Standards, contains < 5% foreign matter and < 15% moisture.  
moisture check on a Endom sample of  the c o r n e n t e r i n g  the hammermill 
indicated 13.2% moisture. 
bins contained 12.3% moisture. This i s  a normal moisture loss for a , 

grinding operation according t o  Mr. Musech. The exhaust a i r  from the 
cyclone contained approximately 2.3% moisture a t  85OF. 
was removed from the cyclone and a short extension was at tached t o  the  
ou t l e t .  A s t ra ighten ing  vane cons is t ing  of a cross  made of k'' plywood, 
was in s t a l l ed .  The vane seemed very e f f ec t ive  i n  d i s t r i b u t i n g  the flow 
more evenly across  the exhaust duct. 
a t  the cyclone exhaust w i t h  the EPA t r a i n  (method #5) and a high volume 
sampler. 

The f i r s t  of three t e s t  runs on the hammermill cyclone was conducted on 
.June 20, 1972, from 8:25 p.m. t o  11:02 p.m. Storage bins  #5 and #6 were 
measured p r io r  t o  s t a r t i n g  the gr inder  and were found t o  have 44 f t .  and 
11 f t .  of f r e e  space,  respect ively.  B i n  #6 was f i l l e d  a t  9:05 p.m. and 
the pulverized corn was diver ted t o  b i n  #5. The grinder was shut of f  
between 9:25 p.m. and 9:40 p.m. while the sample t r a i n s  were ro ta ted  
900 i n  the s tack .  There were no v i s i b l e  emissions during the  t e s t ing .  

The second t e s t  run  was conducted on June 21,  1972, from 9:50 a.m. t o  
11:45 a.m. Bins #5 and #6 were measured p r i o r  t o  s t a r t i n g  the  t e s t  and 
were found t o  have 29 f t .  and 9 f t .  of f r e e  space, respec t ive ly .  T h e ,  
grinder was started a t  9:40 a.m. and run continuously d u r i n g  the  ~6es t= .~~s  ,L 

The grinding r a t e  was steady and was calculated t o  be 6 tons/hour on.. 2.: 
the  basis  of the b i n  measurements and the operating times. There were 
no v i s i b l e  emissions during the t e s t i n g .  
ducted on June 21, 1972, from 12:05 p.m. t o  1 :50 p.m. The grinding . . 

a t  1:20 p.m., when the pulverized corn was d iver ted  t o  b i n  #6. 
were no visible emissions d u r i n g  the testing. 

A 

The pulverized corn en ter ing  the  s torage 

The r a in  cap 

Simultaneous samples were taken 

The t h i r d  t e s t  run was con- 

B i n  #5 r a t e  was steady a t  6 tons/hour throughout the t e s t .  

. .  
Pan Cooler 

Pellet mill #3 is serviced by a horizontal  (moving pan type)  p e l l e t  
cooler and cyclone #173A. The i n l e t  and o u t l e t  of the cyclone were 
tested simultaneously u s i n g  EPA method #5 w i t h  impingers. 
cooler is produced by the Cal i fornia  P e l l e t  Mill Company, Model Number . , 

5HRS22. 
. i s  185 sq. f t .  of cooling area:. Average p e l l e t  bed depth on the moving 

pans i s  7". 
.:? #173 pu l l s  a i r  .from the basement area'(720F).through the cooler and blows . ,~>j.:.- . .  _ .  

.~ .' - . i t  t o  the cyclone..' The New York Blower Model 452 has a 40 HP motor and . .  , , . ~ :  . .  . .  - . .  . ro t a t e s  1800 RPM. --.The blower is capable o f , p u l l i n g  18,500 cfm.,with a -~ . .  ,~ . .  .:..: 

The p e l l e t  

The cooler  i s  5 f t .  wide, 22 f t .  l o n g  and p e l l e t s  make a double . .-: 
. .  . , .. 

, . pa s s  through the cooler  r i d ing  on moving, perforated metal pans. There .- . 
'.  

. .. . , . . . 

.: 

., ~' . . . . 

Cubes may be p i l ed .  t o  a depth of 9" i n  this . .cooler .  : Fan 

. .  . .  . .  . .  . ._ 
s t a t i C p r e s s u r e  of 7" water a t  914 RPM. : - .  . -  ..-, . /  .. 
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The f i rs t  of  three t e s t  runs was made on June 21, 1972, from 6:50 p.m. - 9:lO p.m. 
lowing ingredients  was prepared f o r  pe l l e t i z ing  during the tes t  period. 

A 21 t o n  mixture of beef c a t t l e  feed containing the f o l -  'I 
\I 32% wheat middlings 

30% cottonseed meal 
17% soybean meal !I 5% molasses 
16% minerals and premixes 
100% 1 

The feed was pe l le t ized  in 160 minutes, g i v i n g  a production r a t e  of 7.6 
tons o f  pel le ts /hour .  
carbonate applied a t  a steady r a t e .  

The p e l l e t s  were dusted with 550 l b .  calcium 
:I 

Visible emissions f luc tua ted  from 'I 15%-50% opacity.  

I 
!I 
I 
I 
I 
0 , '  , -.: 
I 
I 
,.. . . c 

The second t e s t  run was made on June 2 2 ,  1972, from 8:45 a.m. t o  11:05 
a.m. 
for run #1 was prepared f o r  pe l l e t i z ing  during the  t e s t  peri'od. 
were produced a t  the  r a t e  of 6.1 tons/hour d u r i n g  the operat ing time. 
The p e l l e t s  were dusted w i t h  500 l b .  of  calcium carbonate.  
was taken of  the dust co l lec ted  by the cyclone. 
tuated from 15% opacity t o  50% opacity during the tes t .  The v i s i b l e  
emissions were due t o  the p e l l e t  dusting operat ion.  

The t h i r d  t es t  r u n  was made on  June 22, 1972, from 12:32 p.m. t o  2:40 
p.m. 

An 18 ton mixture of  beef c a t t l e  feed of the  same formula used 
Pe l l e t s  

A g r a b  sample 
Visible  emissions f luc-  

. . 

An 18 ton mixture o f  c a t t l e  feed containing the following ingre- ..<: 
,. ..i ;. . . . . . 

. .  dients  was prepared f o r  pe l l e t i z ing  during the test period. . . ,  
, .  

60.0% pulverized corn 
25.0% wheat middlings 
9.5% soybean meal 
1.5% cottonseed meal 
4.0% minerals and premixes 

100.0% 

_.. .: .. ~ 

jr" 
@- z 

The p e l l e t  mill was run a t  a steady r a t e ,  producing 9 tons o f  pellets/ 
hour. The pe l l e t s ,were  not dusted. 

The stack was observed from a dis tance o f  20 f t .  and no vis ible  emissions 
were seen, 
below and 150 f t .  e a s t .  
peared t o  have a constant 5% opacity.  

The stack was a l so  observed from the ground level 150 f t .  
W i t h  blue sky as the background the plume ap- 

. .  

.. . 
. .  : .  

. .  : Column Cooler : .- 
. .  . .  &. '::my':- ' :" :Pellet mill #1 i s  served by two v e r t i c l e  column type pellet coolers a n d ,  ' I  .. . ' ' 

. . . .. . ;two cyc1,ones. Only one of  the coolers  was used during the tes t  period. 
, ..::.The 'column cooler was manufactured by the Cal i forn ia  Pellet Mill Company, . .  , .  

.. '-,the cooler. ,The 
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diameter o u t l e t  pipe extends 27" above the roof.  
and o u t l e t  were tes ted  simultaneously using EPA method #5 w i t h  impingers. 
The ra in  cap was removed from the  cyclone o u t l e t  and an extension and  
s t ra ightening vane was in s t a l l ed .  

The cyclone i n l e t  

The f i r s t  of th ree  t e s t  runs was made on June 22, 1972, from 5:20 p.m. 
t o  7:45 p.m. A 30 t o n  mixture of poultry feed containing the following 
ingredients was prepared f o r  pe l l e t i z ing  during the  tes t  period. 

75.0% pulverized corn 
15.0% soybean meal 
2.8% wheat middlings 
2.5% meat scrap 
1.9% fea ther  meal 
3.8% minerals and premixes 

1oo.o% 
The p e l l e t  mill was processing a s imi l a r  poultry feed when t e s t ing  began 
a t  5:20 p.m. 
5:50 p.m. and operated u n t i l  9:30 p.m. 
r a t e  of 8 tons/hour.  
were no v i s ib l e  emissions from the cyclone. 

The second t e s t  run was made on June 23, 1972, from 7:50 a.m. t o  9:45 
a.m. An 18 t o n  mixture of poultry feed containing the following ingre- 
d ien ts  was prepared f o r  pe l le t iz ing  during the test period. 

The mill was stopped a t  5:35 p.m.  and r e s t a r t ed  again a t  

Dust was not  applied t o  these p e l l e t s ,  and there  
Pe l le t s  were produced a t  the  

,_ .,q $. ,,.: , , 

10.5% wheat middlings ,.. ~ 

. .  
. _  .. 57.5% soybean meal . 

10.0% meat scrap 
. _.. .: 

7.0% fea ther  meal 
15.0% minerals and  premixes 
1oo.o% 

The p e l l e t  mill was run a t  a steady r a t e ,  producing 6.7 tons o f  p e l l e t s  
per hour .  The pellets were n o t  dusted and there  were no visible emissions 
from the  cyclone. 

The t h i r d  t e s t  run was made an June 23, 1972, from 11:11 a.m. unt i l  
2:06 p.m. 
A 30 ton mixture of  poultry feed containing the following ingredients 
was prepared for  pe l le t iz ing  d u r i n g  the  t e s t  period. 

Testing was discontinued between 12:OO noon and 1:OO p.m. 

18.75% soybeap 
3.50% wheat n 
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C.  Process Data: 

Test Run 

1 
2 
3 

Test Run 

1 
2 
3 

Test Run 

1 
2 
3 

. . .  .. . . . .  . . r '- - . 
. . . . .  . .  ., . , ? .  . . . . .  . - ,  

. .  - .. 
. . . .  

HAMMERMILL CYCLONE 

G r i n d i n g  Rate Materi a1 

6 T / h r  #2 Yellow Corn 
6 T / h r  #2 Yellow Corn 
6 T / h r  #2 Yellow Corn 

PAN COOLER CYCLONE 

P e l l e t  Production Dusting 

7.6 T / h r  26.2 #/T 

9.0 T / h r  None 

Rate 

6.1 T / h r  27.8 #IT 

COLUMN COOLER CYCLONE 

P e l l e t  Production Dust ing  
Rate 

8.0 T / h r  None 
6.7 T / h r  None 
7.6 T / h r  None 

Remarks 

No Visible  
Emissions 

Visible Emissions 

15%- 50% 
15%-50% 
None 

R ema r'k s 

, No Vi s ib l e  ........ . . .  

Emissions ....... .... 

. .  
. ~ .  ., . .  . . . . . .  . . . . . . . .  . . . . .  >; . . . .  

. ,  
. .  ... 

. . . .  . . . .  _. . .  ... 

. -  . 
. . . .  ,. - . . .  . . . . . . .  . .  .. .. 

.~ . 

. . . . .  - .  . . . .  
. . . .  - . -. . . .  . .  . . . . . . .  . .  . . .  
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APPENDIX D 

Complete Sampling Procedure: 

,. .... , .... : . . .  . 
, .  .~... . ._ -, . 
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Saiwl ,i nq Procc3ai-e I/---.--..- 

Prior t o  performing the actuGl par t icu la te  emission t e s t s ,  

cert.;in preliminary st;.cl: parane,ters had  t o  be estimated o r  determined 

for  the source. 

velocity head, rnoisture content,  s tack d.iartieter, and number 0-F sampling 

points . 

This prel ininary data included the averaoe temperature, 

The stack gas  temperature was determined by using b imeta l l ic  

therniometers and int!-cury b u l b  thermometer:. 

Velocity head measurements were determined across t i e  s tack 

diameter by us ing  a ca l ibra ted  S-type p i t o t  tube with a n  incline$.yoan:,-. . . .  . 

ometer. This data was used t o  s e l e c t  the sampling nozzle diameter. :.. = ' 
. .. . .  . .  

The approximate moisture content of the stack gas was deter-  
;,' 

The sanipl ing t raverse  p o i n t s  were selected according t o  Method 

mined by the wet bulb and dry bulb thermometer t.echnique. &- ' . .  

1 o f  the Federal Register (Volciiie 36, Nmber.247, Par t  11, Deceziber 23, 

1971 ) . 
The stack emissions were sampled by us ing  the following sample 

t r a i n :  

g lass  f i b e r  f i l t e r ;  two.impingers w i t h  100 m l  of d i s t i l l e d  water; two 

dry impingers ( the  second impinger had  a .standard t i p ,  while t h e  f i r s t ,  

t h i r d  and fourth impingers had modified tips w i t h  1/2-inch ID openings); 

a s t a i n l e s s  s t e e l  nozzle; a glass-l ined probe; a Gelnian Type A 

. .  
. .  .. . . . .  

. .  . .  
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a therica!ceter on the l a s t  inipinger; a f l e x i b l e  sample l i n e ;  an a i r - t i g h t  

piimp; rl dry t e s t  cieter; and f i n a l l y ,  a ca l ibra ted  o r i f i c e  with an i n -  

cl ined ii!anoiiieter. 

t r a i n .  

Figtire 6 sho!.rs a schematic arrangement of the  sampling 

S i l i c a  g s l  was n o t  used in the four th  impinger because i t  did 

n o t  a r r ive  with tile equipment, and there  was none ava i l ab le  i n  the area.  

After discussion with the Project  Off iwi .  i t  was decided t o  t e s t  w i t h o u t  

s i l i c a  gel s ince  the moisture was near ambient. 

culations was determined by the use of the wet and dry bulb nethcd. 

Because the s tack temperature was l e s s  than 10G°F and the 

The moisttire f o r  ca l -  

moisture content was low, the probe and the f i l t e r  holder portions of the 

sampling t r a in  were n o t  heated. 

The impinger portion o f  the sampling t r a i n  was iced dovn t o  
. . *: .. ..y ” . . .  . . . .  . .  

, 
I 

co l l ec t  the condensable n?oisture in  the s tack gas .  ... 

Each point sampled across  the  s tack diameter was sampled a t  an 

i sok ine t i c  sampling r a t e .  j’” 
&,y 
.i 

Sample Eecovery 

Samples were recovered i n  accordance w i t h  procedures out l ined 

in  Nethod 5 of the Federal Regjster (36 F . R . ,  Mzrch 31, 1971) ,  Determination 

of Par t icu la te  Emissions from Stat ionary Sources. 

The sampling t r a i n  glassware, exclusive o f  the g lass  l ined 

probe and the f r i t t e d  d i sc  f i l t e r ,  were soaked in  chromic ac id  cleaning 

solut ion f o r  two hours previous t o  the preparation o f  sample blanks. 

probes were thoroughly washed i n  chromic acid so lu t ion  p r i o r  t o  t e s t ing  

The 

. .  
. . .  . . .  

. .  
. . .  

. .  
. .  

. .  .... . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  .. 
. .  . .  
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b u t  were n o t  soaked due t o  their  cuinbersome length.  

glassviare v!as r insed extensively w i t h  d i s t i l l e d  r:ater following the  

acid wash. 

All sampling 

All sxnples w2re tin-ned over t o  the Project Off icer  f o r  

additional label ing and ana lys i s .  
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FIELD TEST LCG. 

6/18/72 Left Crlai:d!, a t  1530 EDST, arr ived i n  Sioux City a t  2230 
CDST. 

6/19/72 Iv'ent by t o  pick u p  equipinent. Kine of the twelve boxes 
made i t .  Probes, s i l i c a  ge l ,  t o o l s ,  and uiiibilical cord 
did not make i t .  

\-le met with Tom Nard and p lan t  o f f i c i a l s  t o  discuss sampling 
program. 
f o r  building stack extensions and straightening vanes. 

Called o f f i c e  and requested additional probes. 

Unloaded equipment and proceeded t o  ge t  material 

G/20/72 Finished se t t i ng '  u p  sampling equiprrent and Duilding..s.&ic6: 
extensions . j . 

Probes arr ived a t  1015. k!e were ready t o  sample the Harmer 
Mill Outlet  a f t e r  noon. Ne were requested t o  wai t  u n t i l  ' f  &- 2 

two EFA engineers arrived so tha t  comparative tests could 
be made with the EPA t r a i n  and a inodified hi-vol sampler. 

After the EPA sampler was s e t  up and we leak tes ted  our 
t r a i n ,  WE began t e s t i n g  a t  2030. 

.. _. 

No s i l i c a  gel was used. 

Because the flow r a t e  from the s torage b i n  was not detectable  
w i t h  t he  velometer ( l e s s  than 10 f.p.m.), EPA did not re- 
quest  any t e s t s  u s i n g  a hi-vol sampler. 

Test ended a t  2302. 

. .  
. . . . . - . . . 

. .  .. . . 
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6/21/72 Second t e s t  on the Hammer Mill began a t  0955, and ended 
a t  1145. 

l e  h z d  i o  wai t  on p1ar.t process be-fore sat i ipl ing.  

The f i r s t  run ( i n l e t  and c u t l e t )  on the  Pan Coolci- b q a n  
a t  1850 and ended a t  2113. 

Third t e s t  fJEgaI1 a t  1210 and cnded a t  13.50. 

6/22/ 7 2 Seccnd run on Fan Cooler begin a t  0845, ended a t  1105. 
T h i r d  run began a t  1232, and ended a t  1440. 

lrle becjan f i r s t  t e s t  on the  Column Cooler ( I n l e t  and Outlet! 
a t  1725, and plant  s h u t  d&;n 1735 and i.lzs down u n t i l  1802. 
We continued sampling and finished a t  1951. 

6/23/72 Second test on Column Cooler began a t  0750 and ended a t  
1005. 
because of p lan t  shutdown. We resumed sampling a t  1320 
and ended a t  1420. 

After cleanup and packing equipnent, we gave the EPA 
Project  Off icer  the  samples. 

We l e f t  Sioux City a t  0730, and arr ived i n  Gainesvilley- 
a t  1530. 

T h i r d  run began a t  1100 and shirt doiw a t .1200 

. . <  ....... . . . .  
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6/24/72 
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